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© Screw-driving device. 

© A screw-driving device, which can drive screws 
continuously one by one, comprises a casing coup- 
led to a screwdriver, a slide member slidably moved 
in reciprocating movement in the casing and a 
mechanism for feeding a screw-holding tape by one- 
step pitches corresponding to the distances between 
the adjacent screws on the tape. The tape feeding 
mechanism includes a guide slot provided in the 
casing, and a two-arm lever pivotally connected to 
the slide member and pivotally moved to perform 



indexing of the screws to a position aligned with the 
screwdriver by a pin fitted into the inclined section of 
the guide slot. A pawl member with a pawl fitted into 
one of the grooves at one lateral edge of the tape is 
pivotally connected to the end of the other arm of 
the two-arm lever and is biased toward the tape by a 
spring. At the same time, a further pawl member 
entering one of the grooves at the opposite side of 
the tape is pivotally connected to the slide member 
and is biased toward the tape. 
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FIELD OF THE INVENTION 

The present invention relates to a screw-driving 
device which is coupled to a screwdriver and which 
is adapted to continuously drive screws one by one 
which are held in a screw-holding tape in line. 

BACKGROUND OF THE INVENTION 

This type of screw-driving device comprises a 
tubular casing coupled to the front end of the 
screwdriver, a slide member slidably fitted into the 
casing through a return spring, and a mechanism 
provided within the slide member to feed a screw- 
holding tape by one-pitch steps corresponding to 
the intervals between the adjacent screws on the 
tape. In such a tape feeding mechanism, a pin is 
provided on one side surface of a sprocket having 
a number of projections on both side edges of the 
outer periphery thereof, and the pin is fitted into a 
guide slot provided on one side surface of the 
tubular casing and extending obliquely and then 
parallel relative to the longitudinal direction of the 
casing. 

When the slide member is pressed against a 
workpiece, the slide member is forced into the 
casing and the pin is moved along the guide slot to 
thereby rotate the sprocket by one-pitch steps cor- 
responding to the distance between the adjacent 
screws on the tape, so that the screw-holding tape 
having the grooves fitted onto the sprocket is fed 
by one pitch. However, after the screw on the 
screw-holding tape is driven into the workpiece by 
the screwdriver being rotated, the pin of the 
sprocket is returned through the rectilinear section 
of the guide slot by the return spring within the 
casing and, then, passed through the inclined sec- 
tion of the guide slot; therefore, the sprocket will be 
rotated in the opposite direction by one pitch and 
returned to the original position. For this purpose, a 
wide variety of complicated mechanisms have hith- 
erto been used to disconnect the interlock between 
the sprocket and the guide slot near the end of the 
return stroke. 

BRIEF SUMMARY OF THE INVENTION 

An object of the invention is to provide a 
screw-driving device having a considerably simple 
mechanism for feeding a screw-holding tape by the 
step of one pitch. 

According to one aspect of the present inven- 
tion, there is provided a screw-driving device which 
is adapted to be coupled to a screwdriver and 
continuously drive screws held in a screw-holding 
tape in line one by one during a pressure stroke, 
which comprises: 

a tubular casing coupled to said screwdriver; 



a slide member slidably fitted for reciprocating 
movement in said casing; 

a return spring means for returning said slide 
member to its initial extended position during a 
5 return stroke; 

a mechanism provided in said slide member 
for feeding said screw-holding tape by the step of 
one pitch, corresponding to the distance between 
the adjacent screws on said tape, 
10 said screw-holding tape-feeding mechanism in- 

cluding: 

a guide slot means provided in said casing; 

a two-arm lever means having a pin fitted into 
said guide slot at the end of one arm of said two- 
75 arm lever and pivotally connected to said slide 
member; 

a pawl member pivotally connected to the end 
of the other arm of said two-arm lever and en- 
gageable in one of grooves or apertures at one 
20 lateral edge of said screw-holding tape by a spring 
means; and 

. a further pawl member pivotally connected to 
said slide member and engageable in one of fur- 
ther grooves or apertures at one lateral edge or the 

25 opposite lateral edge of the screw-holding tape by 
a spring means, 

said guide slot means including an inclined 
section which causes said two-arm lever means to 
be pivotally moved so that said pawl member of 

30 said two-arm lever is returned over said screw- 
holding tape held by said further pawl member by 
one pitch during said pressure stroke and feeds 
said screw-holding tape by one pitch during said 
return stroke. 

35 In further accordance with the invention, there 

is provided a screw-driving device further compris- 
ing a mechanism provided in said slide member for 
pulling back said screw-holding tape in the direc- 
tion opposite the tape feeding direction, said tape 

40 pulling-back mechanism including projections ex- 
tending toward each other and provided on both 
said pawl member pivotally connected to said two- 
arm lever and said further pawl member pivotally 
connected to said slide member at the ends of 

45 both said pawl members away from the pawls 
thereof, and a two-arm lever pivotally connected to 
said slide member and adapted to engage said 
opposite projections for pulling back said pawls of 
both pawl members in the direction away from the 

50 groove or aperture of the screw-holding tape. 

In further accordance with the invention, there 
is provided a screw-driving device further compris- 
ing a screw-holding mechanism provided in front of 
a tape guide passage of said slide member, said 

55 screw-holding mechanism including a pair of screw 
guide members slidably arranged opposite each 
other with the axis of said driver bit as a center and 
in a transverse through-hole of said slide member 
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passed through transversely to the tape-feeding 
direction, spring means for biasing said screw 
guide members normally in such a direction as to 
be moved toward each other, and a means for 
moving said pair of screw guide members toward 
and away from each other at the time of driving the 
screws and at the time of feeding the tape, respec- 
tively, while being linked to the movement of the 
screw-holding tape by the step of one pitch. 

According to a further aspect of the invention, 
there is provided a screw-driving device further 
comprising a tape-holding means provided on the 
back portion of the side of said casing at the side 
of said slide member provided with a tape-inserting 
opening, said tape-holding means including a 
mount secured to the back portion of said casing 
and a tape-holding member pivotably supported by 
a pivotal shaft secured to said mount in a parallel 
manner to the plane of said casing, said tape 
holding member being supported on said pivotal 
shaft so that the guide groove thereof is obliquely 
inclined upwardly toward the tape-inserting opening 
of said slide member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advan- 
tages of the invention will become more apparent 
upon a reading of the following detailed specifica- 
tion and drawings, in which: 

Fig. 1 is a side view showing a first embodiment 
of a screw-driving device according to the 
present invention, with parts partially broken 
away, and with the position where indexing of a 
screw is completed (the driving operation is 
commenced). 

Fig. 1a is a fragmentary view of a pawl member 
pivotally secured to a two-arm lever. 
Fig. 2 is a longitudinal sectional view taken 
along Line ll-ll in Fig. 1. 

Fig. 3 is a side view similar to Fig. 1, showing 
the device with the position where indexing of a 
screw is commenced during the return stroke. 
Fig. 4 is a fragmentary plan view showing an 
example of a screw-holding tape having grooves 
opening outwardly along both lateral edges 
thereof. 

Fig. 5 is a side view showing a second embodi- 
ment of a screw-driving device according to the 
invention, with parts partially broken away, and 
with the position where indexing of the screw is 
completed (the driving operation is com- 
menced). 

Fig. 6 is a longitudinal sectional view taken 
along Line VI-VI in Fig. 5. 
Fig. 7 is a side view similar to Fig. 5, showing 
the device with the position where indexing of 
the screw is commenced during the return 



stroke. 

Fig. 8 is a fragmentary side view of a slide 
member having a first embodiment of a screw 
guide mechanism according to the invention. 
5 Fig. 9 is a sectional view taken along Line IX-IX 
in Fig: 8. 

Fig. 10 is a sectional view taken along Line X-X 
in Fig. 8, showing the guide mechanism with 
screw guide members being away from each 

70 other during transference of the tape. 

Fig. 11 is a sectional view taken along Line XI-XI 
in Fig. 8, showing the guide mechanism with the 
screw being held by the screw guide members 
after the tape has been transferred by one pitch. 

75 Fig. 12 is a fragmentary side view of the slide 
member provided with a second embodiment of 
the screw guide mechanism according to the 
invention. 

Fig. 13 is a fragmentary sectional view taken 
20 along Line XIII-XIN in Fig. 12, showing the guide 
mechanism with the screw guide members be- 
ing engaged with each other and closed. 
Fig. 14 is a fragmentary sectional view taken 
along Line XIV-XIV in Fig. 13, showing the guide 
25 mechanism with the screw guide members be- 
ing similarly closed. 

Fig. 15 is a fragmentary sectional view similar to 
Fig. 13, showing the guide mechanism with the 
screw members being opened. 
30 Fig. 16 is a fragmentary sectional view taken 
along Line XVI-XVI in Fig. 13. 
Fig. 17 is a perspective view of a tape-holding 
device according to the invention. 

35 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Now, the invention will be explained in detail 
by way of embodiments shown in the drawings. 

40 Referring to Figs. 1 to 3, a screw-driving device 

according to the invention comprises a tubular cas- 
ing 1 and a slide member 2 slidably fitted into the 
casing 1. In using the screw-driving device, a cyl- 
inder part 3 extending out of the back end of the 

45 casing 1 is connected to a screwdriver. As shown 
in Fig. 2, a driver bit 4 at the front end of the 
screwdriver enters into a through-hole 2c within the 
slide member 2, which is normally energized for- 
wardly by a return spring 5. 

so In Figs. 1 to 3, according to the invention, the 

slide member 2 is provided therein with a mecha- 
nism for feeding a screw-holding tape 7, on which 
screws 6 are held in line at equal intervals, by one- 
step pitches corresponding to the distances be- 

55 tween the adjacent screws. 

As the screw-holding tape, two types can be 
used, one having grooves 7a and 7b opening out- 
wardly along both lateral edges of the tape at a 
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constant pitch, as shown in Fig. 4, and the other 
having apertures along both lateral edges of the 
tape at a constant pitch (not shown). 

The mechanism for feeding the screw-holding 
tape includes a guide slot 8 for a pin described 
later and provided to pass through one side wall 1a 
of the casing 1, as shown in Fig. 1. The guide slot 
8 comprises a rectilinear section 8b extending lon- 
gitudinally along the casing; an inclined section 8a 
inclined downwardly and forwardly with respect to 
the rectlinear section 8b, and a short rectlinear 
section 8c extending longitudinally along the casing 
1 and in front of the inclined section 8a in a 
continuous manner therewith. On the other hand, a 
two-arm « lever 9 is pivotally connected by a pin 10 
at one side parallel to the axis B of the driver bit 4 
within the slide member 2, as viewed in the sec- 
tional plan view of Fig. 2, and a cylinder member 
12, which is rotatably fitted onto the pin 11 pro- 
vided at the end of one arm 9a of the two-arm 
lever 9, is fitted into the short rectlinear section 8c 
(Fig. 1) of the guide slot 8 of the casing 1. Accord- 
ingly, even when a screw-holding tape 7 extending 
out of the slide member 2 is pulled suddenly in 
either direction, the two-arm lever 9 which engages 
with the screw-holding tape 7 through a pawl 13a 
of a pawl member 13 (Fig. 1a) can not be pivotally 
moved, so that the screw 6 at the position where 
indexing of the screw has been completed is not 
forced out by the driver bit 4, and, therefore, safety 
is ensured. A plate-like pawl member 13 is pivotally 
connected to the front end of the other arm 9b of 
the two-arm lever 9 for pivotal motion about a pin 
14 and is energized toward the screw-holding tape 
7 by a spring 15, which, as apparent from Fig. 1, is 
hooked at one end to a projection 16 on the side 
wall of the pawl member 13 and at the other end to 
a projection 17 provided on the pawl member 13. 
The pawl 13a of the pawl member 13 is normally 
energized by the spring 15 to thereby be inserted 
into one of the grooves 7a (Fig. 4) provided at one 
lateral edge of the screw-hoiding tape 7 at equal 
pitches. The screw-holding tape 7 is guided 
through the guide passage, which is defined by a 
screw-holding tape guiding wall 18 vertically 
passed through the slide member 2 transversely to 
the longitudinal direction thereof in Fig. 1 and by a 
screw-holding tape guiding member 19 of a chan- 
nel-shaped cross-section (Fig. 2) secured to the 
slide member 2 opposite the screw-holding tape 
guide wall 18. Further, the cylinder member 12 at 
the end of one arm 9a of the two-arm lever 9 is 
passed through the circular arc-like slot 20 in the 
side wall of the slide member 2 and extends into 
the guide slot 8 of the casing 1 , as shown in Fig. 2. 

In the maximum extended position of the slide 
member 2, as shown in Fig. 2, a stopper 30 se- 
cured to the front end portion of the casing 1 on 



the side surface 1b opposite the guide slot 8 so as 
to extend inwardly of the casing 1 is brought into 
abutting engagement with the inner end of a slot 31 
extending longitudinally of the slide member 2 bi- 

5 ased by the spring 5. 

In a pressure stroke where the slide member 2 
is to be pressed into the casing 2, the cylinder 
member 12 in the completed position of indexing 
shown in Fig. 1 is slightly moved backwards along 

70 the short rectilinear section 8c of the guide slot 8 of 
the casing 1, and then, obliquely and upwardly 
along the inclined section 8a, so that one arm 9a of 
the two-arm lever 9 is pivotally moved about the 
pin 10 counterclockwise while the other arm 9b is 

T5 pivotally moved downwardly, to thereby return the 
pawl 13a of the pawl member 13 downwardly by 
one pitch corresponding to the distance between 
the adjacent screws on the tape. In this case, the 
pawl 13a of the pawl member 13 is pushed back 

20 from the groove 7a at one of the lateral edges of 
the screw-holding tape 7 against the biasing force 
of the spring 15 and is returned to the position 
shown in Fig. 3 sliding over the screw-holding tape 
7. In order to prevent the screw-holding tape 9 

25 from being returned together with the pawl 13a 
during the pressure stroke, a further T-shaped pawl 
member 21 (shown by the dotted lines in Figs. 1 
and 3) is pivotally connected by a pin 22 at the 
side opposite the pawl member 13 parallel to the 

30 axis B of the driver bit 4, as viewed in the plan 
sectional view of Fig. 2. The pawl member 21 is 
normally biased toward the screw-holding tape 7 
by a torsion spring 24 which engages at one end 
thereof the inner wall of the slide member 2 and at 

35 the other end a projection 23 provided on the lower 
horizontal portion of the pawl member 21 at the 
end opposite the pawl 21a (Fig. 3), so that the pawl 
21a at the front end of the pawl member 21 is 
brought into engagement with the groove 7b (Fig. 

40 4) at the other lateral edge of the screw-holding 
tape 7. In a portion of the end of the return stroke 
(Fig. 3), the pawl member 13 of the other arm 9b of 
the two-arm lever 9 is forcibly pushed up by the 
inclined section 8a of the guide slot of the casing 

45 1, and, at that time, the pawl 13a of the pawl 
member 13 pushes the screw-holding tape 7 up by 
one-step pitch corresponding to the distance be- 
tween the adjacent screws on the tape until the 
tape is restored to the position where indexing, of 

so the screw is completed and it is aligned with the 
axis B of the driver bit 4, as shown in Fig. 1. 

In this embodiment, the further pawl member 
21 is provided at the side opposite the space from 
the pawl member 13; however, these pawl mem- 

55 bers may be provided at the same side if they can 
be arranged so as not to interfere with each other. 
In this case, the grooves or apertures in which the 
pawls of both paw! members engage must be 
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provided along the same lateral edge of the screw- 
holding tape 7, with the pitches thereof being offset 
from each other. 

Moreover, according to the invention, a screw 
guide mechanism is provided in front of the tape 
guide passage 18, 19 in the slide member 2. 
Referring to Figs. 8 to 11, the screw guide member 
includes a pair of screw guide members 130, 130 
in a transverse through-hole 2b passing through the 
slide member 2 transversely to the tape feeding 
direction A. The pair of screw guide members 130, 
130 are slidably fitted into the transverse through- 
hole 2b in an opposite manner in terms of the 
extended line of the driver bit axis B (Fig. 2) as a 
center, that is, the threaded portion of the screw 6 
held on the screw-holding tape 7. The pair of screw 
guide members 130, 130 is provided at the front 
end portion thereof with recesses 131, 131 having 
the depthes corresponding to the radius of the 
threaded portion to be guided, respectively, and at 
the rear end portion with recesses 132, 132 each 
defining a half cylindrical portion having a larger 
radius to facilitate the screw to enter thereinto. 

Further, the screw guide mechanism is pro- 
vided with a means for moving the pair of screw 
guide members 130, 130 toward and away from 
each other at the time of driving the screw and at 
the time of feeding the tape, respectively, while 
being linked to the feed of the screw-holding tape 
7. 

The embodiment of the screw guide mecha- 
nism shown in Figs. 8 to 11 is applied to the case 
where the tape 7 has the grooves 7a and 7b 
opening outwardly along both lateral edges thereof 
at equal pitches, as shown in Fig. 4. Tape-linked 
levers 133, 133 of channel-shaped cross-sections 
are pivotally connected to the screw guide mem- 
bers 130, 130 at pins 130a, 130a. Each of the tape 
linked-levers 133, 133 is extended from the screw- 
holding center line C-C of the screw guide mem- 
bers along the tape feeding direction A and is 
pivotally connected at the other end thereof to the 
recess of the slide member 2 by pins 134, 134, 
and the tape-linked levers 133, 133, or the pair of 
screw guide members 130, 130 pivotally connected 
thereto are normally biased toward the threaded 
portion of the screw 6 on the tape 7 by means of 
torsion springs 135, 135. 

In the middle of the tape-linked levers 133, 133 
are provided V-shaped projections 136, 136, which 
are each at a position offset by half the one pitch 
of the adjacent grooves of the tape from the center 
line C-C of the screw guide members 130, 130 in 
the tape feeding direction A, so that the V-shaped 
projections come to fit into the grooves at both 
lateral edges of the screw-holding tape 7 when the 
pair of screw guide members 130, 130 have en- 
gaged with each other. Practically, the V-shaped 



projection 136 is formed at the end of the projec- 
tion extending from one of the lateral plates of the 
lever 133 to the tape 7, as is apparent from Fig. 8. 
When the slide member 2 which has been 

5 pushed into the casing 1 is forced back out of the 
casing 1 by the spring 5 so that the tape 7 is fed 
by one pitch by the inclined section 8a of the guide 
slot 8 of the casing 1 and the screw is on the same 
axis B as the driver bit 4 (Figs. 6, 10 and 11), the 

10 V-shaped projections 136, 136 of the tape-linked 
levers 133, 133 engage the grooves 7a and 7b at 
both lateral edges of the tape 7 with the springs 
135, 135, and the screw guide members 130, 130 
engage with each other, thereby allowing such a 

75 long screw as shown by the two-dot chain line in 
Fig. 9 to be held. However, during the process of 
the tape 7 being fed by one pitch corresponding to 
the distance between the adjacent screws on the 
tape, the V-shaped projections 136, 136 are push- 

20 ed out of the grooves 7a, 7b at both lateral edges 
of the tape 7 being moved, while sliding over the 
outer edges of the tape, as shown in Fig. 10, so 
that the screw held on the tape can easily be 
passed between the extended two screw guide 

25 members 130, 130. 

In the embodiment of the above-mentioned 
screw guide mechanism, the case where the tape 
has the grooves 7a and 7b opening outwardly at 
equal pitches along both lateral edges of the tape, 

30 as shown in Fig. 4, has been explained. Another 
embodiment of the screw guide mechanism, that 
is, the case where the tape 7 has apertures along 
both lateral edges at equal pitches, as shown in 
Fig. 12, with referrence to Figs. 12 to 16, will now 

35 be explained. 

In this case, a means for moving a pair of 
screw guide members 230, 230 toward and away 
from each other when driving the screw and when 
feeding the tape, respectively, while being linked to 

40 the feed of the screw-holding tape T , includes 
channel-shaped levers 233, 233 pivotally connect- 
ed at one end thereof to the pair of screw guide 
members 230, 230 so as to place each of them 
between the levers. Each of the levers 233, 233 is 

45 extended from the screw-holding center line C-C of 
the screw-holding member 230 along the tape 
feeding direction A and is connected at the other 
end to the recess of the slide member 2 by a pin 
234. To the slide member 2 outside both lateral 

50 edges of the tape are pivotally connected two-arm 
levers 238, 238, which are to be linked to the tape, 
by pins 239, 239, and the ends of one of the arms 
238a, 238a of the two-arm levers are extended so 
as to be able to fit into and out of the apertures in 

55 the direction perpendicular to the surface of the 
tape, and the ends of the other arms 238b, 238b 
are fitted into drive slots 240, 240 provided on one 
of the side surfaces of the screw guide member- 
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holding levers 233, 233 (Fig. 14). The end of the 
arm 238a of each of the tape-linked two-arm levers 
is V-shaped (dotted line in Fig. 12), and is at the 
position offset from the screw-holding center line 
C-C of the screw holding members 230, 230 by 
half the one pitch corresponding to the distance 
between the adjacent apertures on the tape so as 
to fit perpendicularly into the apertures 7a' and 7b ' 
when the pair of screw guide members 230, 230 
engage each other. 

When driving the screw, the screw guide mem- 
bers 230, 230 engage with each other, as shown in 
Figs. 13 and 14, and the ends of one of the arms 
238a, 238a of the tape-linked two-arm levers fit into 
the apertures at both lateral edges of the tape. 
While the tape is being fed by one pitch, the V- 
shaped ends of one of the arms 238a, 238a of the 
tape-linked two-arm levers 238, 238 are pushed out 
of the apertures of the tape sliding over the tape, 
and accordingly, the tape-linked two-arm levers 
238, 238 are pivotally moved outwardly to thereby 
open the screw guide members 230. 

This embodiment, where the tape has no 
grooves at either of the lateral edges thereof which 
open outwardly, is advantageous in that, as the 
tape is passed through the tape guide passage and 
a tape holding means as descirbed later, there is 
no danger of the tape being caught by such 
means. 

This screw guide mechanism enables the long 
screws as shown in Fig. 9, which could have not 
been used in the prior art screw-driving device 
because of the short distance between the front 
end of the slide member and the tape, to be held 
by the recesses 31, 31 at the front end of the 
screw guide members so that the axis of the 
screw, when driven, is not offset transversely, 
thereby allowing the long screw to be driven pre- 
cisely into a predetermined position in spite of the 
long screw. Simultaneously, the short screw as 
shown by the full line in Fig. 9 can be used as 
before, since it is not offset transversely even if 
there is no guide. 

Further, the slide member 2 is provided with a 
mechanism for freely pulling back the screw-hold- 
ing tape 7 in the direction opposite the tape feed- 
ing direction A (Figs. 1 and 3). In addition to the 
above-mentioned projection 23 (Figs. 2 and 3) pro- 
vided at the end opposite the pawl 21a of the 
further T-shaped pawl member 21 , the pulling-back 
mechanism includes a projection 25 (Figs. 2 and 3) 
provided at the end opposite the pawl 13a of the 
pawl member 13 and extending inwardly. Particu- 
larly referring to Fig. 3, a further two-arm lever 26 
is pivotally connected at a pin 27 to the interior of 
the slide member 2, one arm 26a of the other two- 
arm lever 26 extending into the opening 2a on the 
upper surface of the slide member 2 and the other 



arm 26b extending forwardly of the respective pro- 
jections 25 and 23 of both pawl members 13 and 
21 with a slight distance left between it and the 
pawls. The other arm 26b is normally biased to be 

5 brought into abutting engagement with the back 
surface of the tape guide member 19 by a torsion 
spring 28 wound around the pin 27. With the con- 
struction of this pawl pulling-back mechanism, 
when the front end of the one arm 26a of the two- 

w arm lever 26 which exists in the opening 2a is 
pressed forward, the other arm 26b is pivotally 
moved backwardly about the pin 27 until it pushes 
the projections 23 and 25 of both pawl members 
13 and 21, so that the pawls 13a and 21a dis- 

75 engage the grooves 7a and 7b at both lateral 
edges of the screw-holding tape 7, respectively. 
Accordingly, the screw-holding tape 7 can be freely 
pulled back. This allows the screws to be replaced 
by different screws midway during the screw-driv- 

20 ing operation, and further allows any screws which 
have been fed by mistake to be returned to the 
condition where the screws are to be driven. 

Moreover, the casing 1 is provided with a tape 
holding device at the back portion of the side 

25 surface corresponding to a tape inserting side. Re- 
ferring to Figs. 1, 3 and 17, the tape-holding device 
comprises a mount 40 attached to the back portion 
of the casing 1, and a tape-holding member 42 
supported on the mount 40 for pivotal motion about 

30 a shaft 41 parallel to the plane of the casing 1 . The 
tape holding member 42 has a guide groove 43 for 
holding the tape, and the guide groove 43 is sup- 
ported by the shaft 41 so that it is inclined ob- 
liquely and upwardly toward the tape-inserting 

35 opening of the slide member 2 at the front of the 
casing 1, as is apparent from Figs. 1, 3 and 17. 

With this tape-holding device, the tape-holding 
member 42 is supported at the front end by a short 
leg 45 and at the back end by a long leg 44, and 

40 therefore, has a different radius of pivotal motion at 
the two ends. Accordingly, during pivotal motion of 
the tape-holding member 42, the front end of the 
guide groove 43 describes the path of a small 
circular arc, and simultaneously, the back end 

45 thereof describes the path of a great circular arc, 
thereby enlarging the range of angle of pivotal 
motion to guide the tape and smoothly feed the 
tape. 

Next, a second embodiment of the present 
so invention is explained with reference to Figs. 5 to 7. 
In the drawing, the same reference characters are 
affixed to the parts similar to those in the first 
embodiment, and the explanation thereof is omit- 
ted, only the different points being explained. 
55 In a screw-driving device according the second 

embodiment, as is apparent from Figs. 5 and 6, an 
auxially torsion spring 34 is provided around the 
outer periphery of a cylinder portion 33 enclosing a 
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pin 10 in the center of the pivotal motion of the 
two-arm lever 9 in the slide member 2. One end 
34a of the auxially torsion spring 34 is in abutting 
engagement with a recess of the slide member 2, 
as shown in Fig. 5, and the other end 34b thereof 5 
is in abutting engagement with the stepped portion 
of the other arm 9b of the two-arm lever 9, as is 
apparent from Figs. 5 and 6, so that the two-arm 
lever 9 is normally biased clockwise. Consequently, 
even when the screw-holding tape 7 has suddenly w 
been pulled down by an external force in the 
position of stoppage in Fig. 5 where indexing of the 
screw is completed, such a sudden pivotal motion 
of the two-arm lever 9 during a stoppage of the 
device can be more surely prevented than in the 75 
first emobodiment, since the two-arm lever 9 is 
normally in abutting engagement with the guide 
wall of the short rectilinear section 8c of the guide 
slot 8 by the force of the auxiliary spring 34 actuat- 
ing through the pawl 13a of the pawl member 13 in 20 
the direction opposite that of the external force. 

Now, operation of the screw-driving device of 
the first embodiment according to the invention will 
be briefly explained. When the front end of the 
slide member 2 is pressed against the member or 25 
workpiece into which screws are to be driven, the 
cylinder member 12 around the pin 11 of the two- 
arm lever 9 is moved back along the short rectilin- 
ear section 8c of the guide slot 8 of the casing 1 , 
and then, the two-arm lever 9 is pivotally moved 30 
counterclockwise as viewed in Fig. 1 by the in- 
clined section 8a, while the pawl 13a is pushed out 
of the groove 7a or aperture at one lateral edge of 
the tape against the force of the spring 15 and is 
moved down, sliding over the screw-holding tape 7, 35 
until it comes to fit into the following groove or 
aperture of the tape again after movement of the 
screw-holding tape by the step of one pitch. During 
such a downward movement of the pawl 13a, the 
pawl 21a of the other pawl member 21 remains 40 
engaged with the groove 7b (Fig. 4) or aperture at 
the lateral edge opposite the one lateral edge of 
the tape by the biasing force of the spring 24, so 
that the tape can not be returned and maintains its 
position. When the slide member 2 is further 45 
pressed while the cylinder member 12 of the two- 
arm lever 9 is moved along the rectilinear section 
8b of the guide slot 8, the front end of the driver bit 
4 is passed through the through-hole 2c (Fig. 2) of 
the slide member 2 and engages the head of the 50 
screw 6, thereby driving the screw 6 into the work- 
piece by the driver bit 4 driven in rotation by a 
screwdriver. In a return stroke, the cylinder mem- 
ber 12 of the two-arm lever 9 is moved back 
passing through the rectilinear section 8b by the 55 
return spring 5 and comes to the position shown in 
Fig. 3. Then, when the cylinder member 12 enters 
the inclined section 8a, the two-arm lever 9 begins 



to be pivotally moved clockwise and the tape 7 is 
fed by one pitch in the direction A by the pawl 13a 
of the pawl member 13 of the other arm 9b, which 
engages the tape 7, and comes to the position 
shown in Fig. 1. During such a feed of the tape, the 
pawl 21a of the further pawl member 21 is pushed 
out of the groove 7b or aperture against the spring 
24 and slides over the tape 7 being fed by one 
pitch until the pawl 21a fits into the following 
groove 7b or aperture of the tape again. 

The screw-holding tape-feeding mechanism as 
set forth in claim 1 is considerably simple in con- 
struction and cheap to produce. 

With the construction as set forth in claim 2, 
even when the screw-holding tape extending out of 
the screw-driving device is suddenly pulled, the 
two-arm lever engaging the screw-holding tape 
through the pawl of the pawl member can not be 
pivotally moved, and therefore, a danger of the 
screw, which is already at the indexed position, 
being pushed out by the driver bit at the end of the 
screwdriver can be avoided. 

With the construction as set forth in claim 3, 
even when the screw-holding tape is suddenly pul- 
led down by an external force, the auxiliary spring 
exerts a force in the direction opposite to the 
direction of the two-arm lever being pivotally 
moved by such an external force, and therefore, 
any sudden pivotal movement of the two-arm lever 
during stoppage of the device can be more surely 
prevented. 

The construction of the tape-pulling back 
mechanism as set forth in claim 4 enables the tape 
to be freely pulled back by an operation of a lever, 
and therefore, the tape can be replaced by a 
screw-holding tape with a different type of screws 
during operation as occasion demands. 

The construction of a screw guide mechanism 
as set forth in claim 5 allows any long screws, 
which could not be used in any prior art screw 
holding devices, as well as any short screws to be 
held so that the axis of the screws are not offset 
from the axis of the screwdriver, and accordingly, 
the screws can precisely be driven into predeter- 
mined positions. 

The construction of the screw holding mecha- 
nism as set forth in claim 8 has a wide range of 
angles of pivotal motion to guide the tape as com- 
pared with that in the prior art, and enables the 
tape to be smoothly fed. 

It is understood by those skilled in the art that 
the foregoing descriptions are preferred embodi- 
ments of the disclosed device and that various 
changes and modifications may be made in the 
invention without departing from the spirit and 
scope thereof. 
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Claims 

1. A screw-driving device which is adapted to be 
coupled to a screwdriver and continuously 
drive screws held in a. screw-holding tape in 
line one by one during a pressure stroke, 
which comprises: 

a tubular casing coupled to said 
screwdriver; 

a slide member slidably fitted for recipro- 
cating movement in said casing; 

a return spring means for returning said 
slide member to its initial extended position 
during a return stroke; 

a mechanism provided in said slide mem- 
ber for feeding said screw-holding tape by 
one-step pitches corresponding to the dis- 
tances between the adjacent screws on said 
tape, 

said screw-holding tape-feeding mecha- 
nism including: 

a guide slot means provided in said cas- 
ing; 

a two-arm lever means having a pin fitted 
into said guide slot at the end of one arm of 
said two-arm lever and pivotally connected to 
said slide member; 

a pawl member pivotally connected to the 
end of the other arm of said two-arm lever and 
engageable in one of grooves or apertures at 
one lateral edge of said screw-holding tape by 
a spring means; and 

a further pawl member pivotally connected 
to said slide member and engageable in one of 
further grooves or apertures at one lateral edge 
or the opposite lateral edge of the screw-hold- 
ing tape by a spring means, 

said guide slot means including an inclined 
section which causes said two-arm lever 
means to be pivotally moved so that said pawl 
member of said two-arm lever is returned over 
said screw-holding tape held by said further 
pawl member by one pitch during said pres- 
sure stroke and feeds said screw-holding tape 
by one pitch during said return stroke. 

2. A screw-driving device as claimed in claim 1, 
wherein said guide slot including a short rec- 
tilinear section in front of said inclined section 
thereof extending continuously therewith in the 
longitudinal direction of said casing, whereby 
said pin at the end of one arm of said two-arm 
lever is fitted into said short rectilinear section 
in the position of stoppage of the device where 
said slide member is extended out of said 
casing to the maximum by said return spring 
means. 



3. A screw-driving device as claimed in claim 1, 
further including an auxiliary spring means for 
biasing said two-arm lever in the direction op- 
posite the direction of said two-arm lever being 
5 pivotally moved when said pin at the end of 

one arm of said two-arm lever is moved along 
said inclined section of said guide slot during 
said pressure stroke. 

70 4. A screw-driving device as claimed in claim 1, 
further comprising a mechanism provided in 
said slide member for pulling back said screw- 
holding tape in the derection opposite the 
tape-feeding direction, said tape pulling-back 

75 mechanism including projections extending to- 

ward each other and provided on both said 
pawl member pivotally connected to said two- 
arm lever and said further pawl member pivot- 
ally connected to said slide member at the 

20 ends of both said pawl members away from 

the pawls thereof, and a two-arm lever pivotally 
connected to said slide member and adapted 
to engage said opposite projections for pulling 
back said pawls of both pawl members in the 

25 direction away from the groove or aperture of 

the screw-holding tape. 

5. A screw-driving device as claimed in claim 1, 
further comprising a screw holding mechanism 

30 provided in front of a tape guide passage of 

said slide member, 

said screw-holding mechanism including 
a pair of screw guide members slidably 
arranged opposite each other with the axis of 
35 said screwdriver as a center, and in a trans- 

verse through-hole of said slide member 
passed through transversely to the tape feed- 
ing direction, 

spring means for biasing said screw guide 
40 members normally in such a direction as to be 

moved toward each other, and 

. a means for moving said pair of screw 
guide members toward and away from each 
other at the time of driving the screws and at 
45 the time of feeding the tape, respectively, 

while being linked to the movement of the 
screw-holding tape by one-step pitches. 

6. A screw-driving device as claimed in claim. 5, 
so wherein said means for moving a pair of screw 

guide members toward and away from each 
other at the time of driving the screws and at 
the time of feeding the tape, respectively, 
while being linked to the movement of the 
55 screw-holding tape by the step of one pitch, 

comprises, in the case where the tape has the 
grooves opening outwardly along both lateral 
edges thereof at equal pitches, tape-linked le- 
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vers each pivotally connected at one end 
thereof to said screw guide member, said 
tape-linked levers each extending from the 
screw holding center line of said screw guide 
members in the tape feeding direction and 
pivotally connected at the other end thereof to 
said slide member, and V-shaped projections 
each provided on each tape-linked lever at a 
position offset from the screw holding center 
line of said screw holding member by half the 
one pitch of said grooves so that said V- 
shaped projections are fitted into the grooves 
of the tape when said one pair of screw guide 
members engage each other. 

7. A screw-driving device as claimed in claim 5, 
wherein said means for moving a pair of screw 
guide members toward and away from each 
other at the time of driving the screws and at 
the time of feeding the tape, respectively, 
while being linked to the movement of the 
screw-holding tape by the step of one pitch, 
comprises, in the case where the tape has the 
apertures along both lateral edges thereof at 
equal pitches, guide member-holding levers 
each pivotally connected at one end thereof to 
each of said screw guide members, said guide 
member holding levers each extending from 
the screw holding center line of said guide 
members in the tape feeding direction and 
pivotally connected at the other end to said 
slide member, tape-linked two-arm levers piv- 
otally connected to said slide member out- 
wardly of both lateral edges of the tape so that 
the end of one arm of each of said levers 
engages a drive slot provided on each of said 
guide memmber-holding levers and the end of 
the other arm thereof fits into and out of the 
aperture of the tape in the direction perpen- 
dicular to the surface of the tape, said end of 
the other arm of each of said tape-linked two- 
arm levers being at a position offset from the 
screw-holding center line of said screw guide 
members by half the one pitch of said tape 
apertures so that it fits into the said tape 
aperture when said one pair of screw guide 
members engage each other. 

8. A screw-driving device as claimed in claim 1, 
further comprising a tape-holding means pro- 
vided on the back portion of the side of said 
casing at the side of said slide member pro- 
vided with a tape inserting opening, said tape 
holding means including a mount secured to 
the back portion of said casing and a tape 
holding member pivotably supported by a piv- 
otal shaft secured to said mount in a manner 
parallel to the plane of said casing, said tape- 



holding member being supported on said piv- 
otal shaft so that the guide groove thereof is 
inclined obliquely and upwardly toward the 
tape-inserting opening of said slide member. 
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